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1. Introduction  
The fast development in information has 
encouraged many business units to improve their 
business. Many businesses more focus on specific 
good or services. It leads the creation of various new 
businesses with more specific domain.  Each 
business will try to maintain it existing market share 
and developing new market at the same time. This 
development will increase the competition in the 
business domain.  
Humans are economic beings who always try 
to maximize their satisfaction and always act 
rationally. Therefore, consumers will maximize their 
satisfaction according to their financial capabilities. 
They are knowledgeable about alternative products 
that can satisfy needs. People will buy product as 
long as the marginal utility obtained from the 
purchase of products is greater or equal to the cost 
sacrificed [1]. 
The population of Indonesia is increasing, so 
the number of requests for goods and services will 
also increase. Large population is a potential market 
for companies to market their products because in 
general the increase in demand must also be balanced 
with the increase of supply. To fulfill various 
different requests from consumers, business should 
understand their consumer behavior. Consumer 
behavior can be defined as the activities of 
individuals who are directly involved in obtaining 
and using goods and services. Each customer is 
unique. They have difference preference, different 
interest, and different values. This encourages 
business to study and recognize their customer 
behaviors.  
The rapid changes in business environment 
compel businesses to understand the changes in order 
to evaluate its strength, weakness, threat, opportunity 
as well as the future trend of the business domain. 
Knowing those things will enable the business to 
identify its competitors and potential market in a 
better way. It will also enable the business to create 
better strategy in carrying business activities and 
strengthen its competitiveness.  
In this paper, digital printing business is used 
as a case study. This business is influence by various 
factors such as the rise of creative industry, national 
election, events, etc. Those factors continuously 
increase and attract many bussinessman to start this 
kind of business. This increase the competition in 
digital printing domain, which leads to the reduction 
of cost (cost war). Currently, many digital printing 
business use cost as their bargain power. However, it 
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may lead to cost war that brings disadvantages for 
both, the business owner and the customer.  
Example of event that takes effect of the 
digital printing business is election. The new 
regulation by the Republic of Indonesia Election 
Commission on Governor and Vice Governors of 
Central Java 2018 regarding the campaign material 
dissemination has different effect compared to the 
previous Governor election [2]. Besides event, 
business brand also influence the customer in choice. 
Customers tend to choose reputable vendors. They 
have certain practice to reduce risks, such as 
avoidance of decisions, information retrieval from 
friends, and preferences on domestic brand names 
and guarantees [3]. Personal influencer also takes 
significant effect on customer decision [4].  
In this study, apriori algorithm was used to 
analyze customer behaviors based on data 
transaction. The focus of the analysis is finding 
pattern of items that are favorite to customers. The 
rest as the paper is organized as follow: Section two 
describe various study on apriori algorithm and 
customer behaviors. Section 3 explaining the 
methodology used in this paper. Design and 
experiment results is discussed in section 4. 
Conclusion and future research direction is given in 
section 5.  
 
2. Literature Study  
Research on apriori algorithm has been 
conducted by several researchers. Putra et.al., [6]  
uses apriori algorithm to identify consumer 
purchasing patterns in Sentra Batik writing Bakaran, 
Pati. This study discusses the pattern of purchasing 
consumers of bakaran batik to increase its sales.  
Kurniawan et.al., [7] implement market basket 
analysis to identify customer behaviours based on 
transaction data. The study focuses on the 
development and implementation of market basket 
analysis.  
Consumer behaviors based on customer 
purchasing patterns mostly used to to find out the 
best-selling products. This strategy could be 
implemented on promotions, discounts, and others. 
Consumer behavior can be defined as the 
activities of individuals who are directly involved in 
obtaining and using goods and services, including the 
decision making process in the preparation and 
determination of these activities [8]. 
Association analysis or association rule 
mining is a data mining technique to find the rules of 
association between item combinations [9]. 
Association analysis generally measured by 
interestingness. There are two interestingness 
measures, which are commonly used in association 
analysis: support and confidence. Support shows how 
much of item or itemset dominates the entire 
transaction, while confidence shows the relationship 
between two items based on a certain condition. 
Association analysis frequently used in data 
mining.  Data Mining is the process of finding 
something from a new correlation, patterns and 
trends that exist by sorting through large data that is 
stored in the repository, using pattern recognition 
technology and mathematical and statistical 
techniques [10]. It consist of 5 stages, starting from 
data selection, pre-processing, transformation, 
pattern finding and interpretation [11, 12]. Each stage 
can be described as follow [12]:  
2.1.  Data Selection 
The selection data is used for the data mining 
process, stored in a file, separate from the operational 
database. 
2.2.  Pre-processing (Cleaning) 
Before the data mining process can be carried 
out, a data cleaning process needs to be done. The 
cleaning process includes, among other things, 
removing duplicate data, checking inconsistent data, 
and correcting errors in data. 
2.3.  Transformation 
The process of data transformation is a 
creative process and very dependent on type or 
pattern of information that to be searched in the 
database. 
2.4.  Data mining 
Data mining is the process of finding patterns 
or interesting information in selected data using a 
particular technique or method. In the research 
algorithm that will be used in the apriori algorithm. 
2.5.  Interpretation 
The pattern of information generated from the 
data mining process needs to be displayed in a form 
that is easy to understand. This stage includes 
examining whether the pattern or information found 
is contrary to the facts or hypotheses that existed 
before. 
 
3. The Implementation of Apriori 
Algorithm for Customer Behaviours 
Analysis 
Apriori algorithm is an algorithm for 
processing data with associative rules to determine 
the associative relationship of an item combination. 
Search for item combinations that meet the minimum 
requirements of the support value. The support of an 
item is formulated as follow      
 
   (1) 
where 
a = the first input variable 
While the support value of a combination of 2 items 
is obtained as follow: 
 
  
  
    (2) 
where 
a = the first input variable 
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b = the second input variable 
 
Formation of data of a combination of 1 
item consisting of Product Name, Support, and 
Support (%). Support is given as follow:  
 
 (3) 
 
The formation of a combination of 2 items is 
almost the same as the formation of a data 
combination of 1 item, consisting of Variables, 
Support, and Support (%) which distinguishes only 
the number of combinations of item data. After all 
the high frequency patterns are found, the association 
rules are sought that meet the minimum requirements 
for confidence by calculating the confidence rule of 
association A to B according to the formula: 
 
(4) 
 
There are 4 sequential steps used in this 
research: 1) data collections, 2) data transformation, 
3) data processing and 4) evaluation. Data collection 
is done by collecting data of purchasing transaction 
in a printing business in Salatiga.  The data is then 
transformed to fit with the apriori algorithm. The 
algorithm is then implemented to the data to get the 
result. The steps is illustrated as follow:  
 
 
Fig. 1. Process of Apriori Algorithm 
 
The apriori algorithm pseudocode is shown in 
Figure 2. 
 
Fig.2. Pseudocode of Apriori Algorithm 
 
The aim of the apriori algorithm is to find the 
relation between product that is purchased by 
customers. This would be usefull for the business to 
plan its strategies, such as advrtising, promotion etc. 
 
4. Experimental Result 
In this research, apriori algorithm is 
implemented using Tanagra 1.4 [13]. This research 
used 71 items of products. The number of record 
transaction is 1000. The raw data is  transformed in 
order to make its representation simple and 
consistent. 
The initial step is to read the data. Can be seen 
the pattern of the reading of the transaction, colomn 
"No_SO" is the transaction number and 
"itemDescription" is the item purchased. The data 
structure used to determine association rules is the 
format "No_SO" which is to have numerical data 
types and dataframe sequences based on 
"itemDescription" as shown in Figure 3. 
   
 
Fig. 3. Data format 
 
The data structure used to determine 
association rules is in the format "No_SO" which is 
the indentifier of transaction (numerical data types) 
and dataframe sequences based on 
"itemDescription". The dataframe is then changing 
into data a record, where each transaction (items 
purchased in the same transaction) will become a 
record. The Pariori algorihm is the executed. The 
support and confidence are set as 0.025 and 0.6 
respectively.  
The experiment using data set generate 79 
rules. The top 10 rules are given as follow:  
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Fig. 4. Results example of association rules with 
apriori algorithm 
 
The lhs or means left hand site is itemset the 
left side. While rhs (right hand set) is itemset the 
right side. Support, confidence and lift is used to 
assess the quality of the rules. Count is the number of 
occurrences of combined itemset lhs and rhs in the 
transaction dataset. 
The experiment results show that there are 2 
items that highly correlated. The items are Standing 
banner and X banner. This could be inferred that the 
business may have strong positioning in selling those 
items.  It can be used to plan strategy for further 
enhancements of the business. If they want to 
strengthen their specialties, they could focus on those 
two items. However, it could lead to a narrow 
market.  On the other hand, if the business would 
like to increase its market, they should increase their 
ability of producing and selling other items. This 
may lead to difference strategies and positioning.  
The business need to advertise more of their product 
other than the 2 items that are strongly correlated. 
The more promotions offered by the business, the 
more consumers would consider, intend, plan, and be 
interested in buying their products. The compiled 
marketing strategy must adjust to the products 
offered and also in accordance with the long-term 
goals to be achieved. The two correlated item may 
also indicate the characteristic of customer. The 
business could use this information to understand 
more its customer so that it can provide better service 
to the targeted customers. 
 
5. Conclusion 
This paper discuss the implementation of 
apriori algorithm for customer behavior analysis. The 
study use data from digital printing business. It use 
1000 records from December 2017 to April 2017.  
The data represent the actual transaction data from 
the business. Based on the experiment result, there 
are 2 items that are highly correlated. Based on the 
experiment results, there are several conclusions that 
can be derived. First, the 2 items may represent the 
strength of the business. The item represent the most 
popular item request by the customers. This may lead 
to clear positioning of the business. Second, the 2 
item may represent the characteristic of customers. 
The product has specific purpose therefore the 
customers would have similarity in some extend. 
This information can be used by the business to 
increase its specialties or increase their market or 
increase services to targeted users. 
In the future, this research can be enhanced by 
using bigger data. Other possibilities is to implement 
various method to the data.  
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